T HE MANAGEMENT of patients with congenital communications between the ascending aorta and the main pulmonary artery is a challenging problem, not only in the establishment of the correct diagnosis preoperatively, but in subsequent surgical treatment as well. Although often described as a rare malformation, aortopulmonary septal defect will probably be encountered in any large group of patients with acyanotic forms of congenital heart disease that is subjected to detailed diagnosis assessment or operation. Six patients with aortopulmonary septal defects have been studied at the National Heart Institute and in five the lesion was subsequently corrected. Since the success of operative treatment, for this lesion in particular, is largely dependent upon preoperative recognition and appropriate preparation, the diagnostic features of the malformation in these patients as well as the technic and results of closure are presented in detail.
Clinical and Hemodynamic Findings
The pertinent features of the histories and clinical examinations of the six patients are summarized in table 1. All were males and their ages ranged from 4 to 14 years. A heart murmur had been known to be present since birth or early infancy in four of the patients and, with the exception of S. D., each had experienced progressive exertional dyspnea, fatigability, and frequent respiratory infections. Only patient J. S., however, had had congestive heart failure; this occurred at the age of 1 year, before an associated patent ductus had been closed. Four of the six patients evidenced essentially normal growth and development while two were well below average height and weight.
On physical examination, prominence of the left precordium and a systolic thrill along the left From the Clinic of Surgery and Cardiology Branch, National Heart Institute, Bethesda, Maryland.
Circulation, Volume XXV, March 1962 sternal border were usually present. The second heart sound over the pulmonie area was always found to be accentuated. On auscultation, and by phonocardiography, no patient was found to have a continuous murmur. A systolic murmur, of the ejection type, however, was always audible and recordable along the left sternal border ( fig.  1 ). In S. S., the patient with associated subaortic stenosis, the second sound exhibited paradoxical splitting. A diastolic murmur was never heard at the base of the heart in any patient but at the apex a low-pitched, mid-diastolic rumbling murmur was recorded in two of them. In patient S. S., subaortic stenosis was evidenced by prominence of the systolic murmur and thrill to the right as well as to the left of the sternum. The blood pressures, as recorded by sphygmomanometry, were not abnormal. The heart of every patient was found to be enlarged on roentgenographic examination. The characteristic changes ( fig. 2) figure 3 .
Cardiac catheterization was carried out in each patient and a summary of the hemodynamic data is presented in table 2. Severe right ventricular and pulmonary arterial hypertension was found to be present in every instance. By means of inhaled inert gas tests utilizing N20 or Kr85 1-3 a left-to-right shunt, terminating in the pulmonary artery, was demonstrated in every patient. In five patients (S. D. excepted) the left-to-right shunt was large and the pulmonary to systemic flow ratios ranged from 1.7:1 to 2.8:1 and averaged 2.3 :1. By relating these flow ratios to the mean pulmonary and systenmic arterial pressures the ratio of pulmonary to total systemic vascular resistance could be calculated. These relationships were similar in the five patients, ranging from 31 to 44 per cent and averaging 39 per cent. The presence of pulmonic regurgitation was demonstrated in three of the six patients by positive N20 or Kr85 tests in the right ventricular outflow tract. In contrast to the blood pressures recorded ;ersncetof .aI systolicI pressre gsrii( -i.adient of 85 111111.
I g withlinl the left venitriele was demiionstrated whieni tlis chamber was eatleter,izeld front the aorta anrid to locali.ze the aa o (f subaortic stenosis, as xell as to demonstrate the defect, the angiocardioa,'ttS1a1i was C. A coimplete mlediani sternotoiuty was imade in every patient. In the first two (H. C. and G. L.) operation was performed during a period of inflow occlusion after the induction of general lhypotheriiia while in the latter three patienits total cardiopulmonary bypass was utilized.
After the perieardiuni is incised, the adventitia is dissected from the anterior aspects of the aorta and pulmonary artery as shown in figure 9 . Both vessels are freed by division of the pericardial reflections between the aorta and pulmonary artery above and below the commlnuniication; posteriorly the plane between the right pulmonary artery and the aorta is also developed ( fig. 10 A) 11 , B and C).
When the operation was performed with hlipotheermia, the dissection deseribed above was made and, after occlusion of the venae cavae, clamps were placed oni the pulmsonary artervy side of the fistula and on the ascending aorta as shown in figure 12 . The defect was then divided, allowing the aorta to be rotated to the right and drawn anteriorly, permitting the application of a third clamp to the openinig in it ( fig. 13 ). After restoration of flow the openings in the great vessels were closed. The diameters of the defects in the five patients ranged from la to 20 mm.
In two patienits a ssociated mialformations were present at the tinme of operation. In G. L. the CONGENITAL AORTOIPULMIONARY SEPTAL DEFECT it is iot(e"Norltllv thatt alillong the 56 palieilits Mob/sii/^tion1 of the aorta and right jp)ulm?ton;ary atr'&er (A) after the great vessels hatre been isoltated. B. f)ieision of the main pulioiary ar/tr y *an ardiolpulmiton)ary bypass and a/l r th.e placennt of a clamp on the aorta. large left-to-right shunt and severe pulnmonary hypertension were found. In the sixth patient the predominanlt circulatory shunt was right-to-left. The 
